Conformation of a water-soluble derivative of taxol in water by 2D-NMR spectroscopy.
Taxol is a natural product produced by the Pacific yew, Taxus brevifolia, that has emerged as a prominent chemotherapeutic agent for the treatment of solid tumors. It binds to microtubules, stabilizing them and arresting cells in mitosis. Taxol has been produced synthetically and a wealth of structure-activity data has recently emerged. To data, however, no single conformational model exists for the interpretation of these data. Studies of taxol and its analogs in organic solvents showed two distinct conformations, one in which the 3'-benzamido group and the 2-benzoyl group are in close proximity, and another in which the 2-benzoyl group is instead close to the 3'-phenyl group. We decided to use a derivative of taxol that has improved water-solubility to determine the structure of taxol in water. We have synthesized and characterized a stable water-soluble derivative of taxol that binds to microtubules and has a cytotoxicity profile very similar to that of taxol. 1D and 2D 1H NMR experiments with this bioactive compound in D2O indicate the presence of one conformer with a well-defined structure. In this structure, the 2-benzoyl group is clustered with the 3'-phenyl group. The determination of the conformation of taxol in water may allow quantitative three-dimensional interpretation of the structure-activity data obtained for taxol, and hence enable the design of novel taxol mimics.